Tracking peptide-membrane interactions: insights from in situ coupled confocal-atomic force microscopy imaging of NAP-22 peptide insertion and assembly.
Elucidating the role that charged membrane proteins play in determining cell membrane structure and dynamics is an area of active study. We have applied in situ correlated atomic force and confocal microscopies to characterize the interaction of the NAP-22 peptide with model membranes prepared as supported planar bilayers containing both liquid-ordered and liquid-disordered domains. Our results demonstrated that the NAP-22 peptide interacts with membranes in a concentration-dependent manner, preferentially inserting into DOPC (ld) domains. While at low peptide concentrations, the NAP-22 peptide formed aggregate-like structures within the ld domains, at high peptide concentrations, it appeared to sequester cholesterol into the ld domains and recruited phosphatidyl-myo-inositol 4,5-bisphosphate by inducing a blending effect that homogenizes the phase-segregated domains into one liquid-ordered domain. This study describes a possible mechanism by which the NAP-22 peptide can affect neuronal morphology.